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The processing appts. consists of a logic processing part (1) that 
comprises of a logic constructor (1A) that realises a predetermined 
function. A reserve logic processing part (2) reproduces the predetermined 
function of the logic processing part. A data holder (3) holds a 
composition data of a logic processing part. 

A fault detector (4) detects fault generation. A recomposition unit (5) 
reconstitutes a reserve logic processing part based on composition data 
read from data holder during fault generation which is detected by fault 
detector. 

USE/ADVANTAGE - In logic module and IC. Reduces size of appts. and cost. 
Improves self restoration function. Improves reliability of device and 
degree of freedom of design. 
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Original Abstract: An information processing apparatus with programmable 
function and self-repair function which can deal with multiple troubles 
the information processing apparatus includes a logic processing unit 
formed of logic forming elements for realizing a predetermined 
function; spare logic processing units that can be reconfigured of 
logic forming elements to reproduce the predetermined function of the 
logic processing unit; a data holding unit for holding forming data in 
the logic processing unit; a fault detecting unit for detecting a fault 
occurrence in the logic processing unit; and a reconfiguring unit for 
reconfiguring the spare logic processing unit having a logic circuit 
configuration similar to the logic processing unit, based on 
configuration data read out of the data holding unit, when the fault 
detecting unit detects a fault occurrence. The information processing 
apparatus can automatically reconfigure the system to reproduce its 
original normal function of a faulty forming element. 

Claim: 

1 .An information apparatus comprising: 

* a plurality of logic processing units, each logic processing unit 

being a logic circuit realizing a predetermined function, said 
logic circuit comprising a plurality of logic forming elements; 

* at least one spare unit comprising a plurality of configurable logic 

forming elements; 

* data holding means for holding logic circuit forming data of each of 

said logic processing units; 

* fault detecting means for detecting a fault occurrence in each of 

said logic processing units; and 

* reconfiguring means for reading said logic circuit forrning data of 

the logic processing unit in which said fault detecting means 
detected a fault occurrence and for reconfiguring at least one of 
the plurality of configurable logic forming elements in said 
spare unit, based on said logic circuit forrning data, so as to 
form a logic circuit similar to said logic processing unit having 
the fault occurrence. 
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[0 0 2 7] S 6 fc. ttft©1HMtia*ftX* 7 B *, 

naj&aen 3Wc^»aaii&i^7A£ii3s©«tg 

t«i«bT*>6«»tT*»«J:V»b OMHU 6) . Haffl 

aasi 3-c©iw©*4i»fc?wij*7 s -^wi*ai i 
ciojwasn&fHBjaT^^fc^UT. wasaasBi 

3©^«*saiO-r*J:5t«l«bTt>J:V» dMl 
7) . 

[0028] $&. isajaassi 3 snr 
4bfc»ajaa«i 3H^©siajaa«i 3K*»t«» 

sec. a»©»a«!*M* 7 akj: onanist bx 
H«j«w*K:ii*sn. *aajaa«i 3©3fs*iBS 

l?ab5S4>&< &t>-:J©lHMtfa»a*»**&*.& 
n. MMEx-^lffltWtl lCJcSWSfi&x-*©*? 

^tBtc^^fcnasaassi 3 co^TwuaEBMB*?* 
jSx-^ks^t. iHrnaoaa*. as©na* 

3 tl^-©i&aiHlK«^lC^5<fc'5CSffi^bT i fei:Vi 

(»*ai 9) . 

[0029] :©|§i:iv>T. i&a&agsi 3«qnc 
-ta*6ftTv»*«^, Tmaffiaffis. «&©na 
ffiam 3©3-&©i*je©»afta*i 3fcP?-©»« 
@»«*fc : i t »«lj«bT*<::t«JT?es (»*Jfi2 
o) . SKs«^igc*^&^aMagBi 3i- 
ftAT^fflaajsassfflnT^-sftSffifflflfasEifi 
i-*B«.*R*»*fc*.&n, TttWHtofttm 

E(&©«igi8: Aft <b b < » y -fe y h UK tt. iEtt^ R© 

ft*ttJiflHic£rft»T. *5&«»j£*fficfcofc&a 
&ae? 1 3 c kat^ tn&a&avfc&ffl-r s ztbr 

t* (M*g2 1) . 

[0030] *^ffl«s8©^«na«iaafeb 
<»iS«i^iBa©»afflaffii 3 »cM-r«*&^^^jh 



(6) #§fl¥8-44581 

10 

2) . *jt, naaaasgi 3«n«k-eftA6nTt>*« 
si§tttb*R9*«tcm«i^Ri 2«tftnajaa 

VI 3*fc*fc*.Sn*-#. x-?£8^R8, mi* 

■as*»tf¥si ofeitm^x-^tf^^Ri i 
**»©»«««« 1 3 fc#bT*aK:-t& a* jitat 

"CSS (W*a2 3) . 

[0031] a sc. ^a*^s^7A*j:(y:^ii^a 
mas* 7 b t, »aEws©*/h»j*s*i?**aia-fe 
^tr* (IS*«2 4) , enm^z^x 

w «. uta^asu 3s. aftcBa-fejwsfcsifta* 

i?a-;W:bfcD (i«*^2 5) . att0MttJM»6 

jisi&at^a-^siWc-ttt^TasiaiHKtr* 

JIfctfTSS (»*JB2 6) . 

[0032] najaavi sAWtottm* 
rasa* (H«a2 7) . siajsavi 3 a*, as© 
a? tya-^**ft*ft*T**r*ct*»T*a ca* 

«2 8) . 
[003 3] 

MUfl ±i£©01 (a) , (b) K*fiBl©»iH© 

BEffaateftaaateasa-ra. nasaawnc* 
ut»4. a»©iia«^s*iAicj:oiiaiiisibT 
aaa*, *n-enw5t*i6s*abT*o. * 
a aaasa 2 a, ast©na»fi!csifi i aic ± o&s 

aaaaas-r* x-^fiy##R3 
[0034] BSttffl*R4ic*i->T. mmmmr 

©»#58ftt«Hl-r*4: (01 (a) #!S> . 

R5(r«tD, aKKSo^bfcg&aaiaaifc^^T 

©»aHPS«)«5 s -^«7 s -^ff»#R3*6K*ai 

u ^©laisiKW^x-^ (cas^^r, ^ffinajsa 
bfcuaj&av i fcH-©»a@»**fc&*±5K:ii 
4? s (01 (b> mm, m*mi) . 

[0 0 3 5] Sa*b££S^9r¥Rfc.k»). IK 

^©^4bfcna«aagB i ic«it«atti»»©9!£s 

HC**«Sia*^S3!llA*^Br-r5-^ ^»r$n 
&SRI»lF©»4«HC3J>!S»*lia«ld«* 1 AS^Vi 

&»a«««*iA*>6a:*, sKes©f64Ufc^a 

©•e. *ia©Mt*a£K:KbTtt. cncn^TiHW 
®a*ffftA5 (»*«2) . 
[oo36] s 6 ii, na^agB 1 3j«afc-ta:A enx 
» ^«««, ^ffii&a^aeB2s. ffisc©naj5avi© 
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ffifS,LT$><zt\z£r>. #£©na&9gBi \zmz 
ftU5zttz<. ^©^jtronafflas? i ft^na® 

3) . 

[0 0 3 7] *RRa$!ia«2©ftRffiffl£lR© 
RRRARfclXtt'J-feyhRfctt. f2tt^R©ft#ffi 
RRRKR:*V»T. 3RRR©8£l/&RRR9R 1 IC 

ftAT*RRaffl««2««R-r*ci:icj:D. m 
rrrrk 5 c«tsaai5i»©fi«i^!iasff&5^® 

)WfcV» (R#R4) . RRRjb¥gCJ:D. * 

mftmo^mmmm® 2 *> t < «RRR£R©Ra 
«a»ite»f*iMi*«±-r*iiiT, RaRRftR 
r-tsj: (r#rs) . 

[0 0 3 8] *&. RR»l«l!WIR*M.SnT»* 

ass 1 5*-^fi»¥a 3 uim 

»aRRRR#R#«R©RaRa« 1 fc»ur*Rfc 

gg©R/£ftffiiii{bT€rS (RR 
JH6) . RaRjfcSRlAfc, R9RB©R* 

««K*r*4iia-feA'fr«ct*»r* (R#s 
7) . coiftfcium nasaasgi*«fc^^i& 

a^aSS 2 ttOMtM>6MMf^-JI' 
tbfcO (R*R8) . |MilM»6UIK 

[0 0 3 9] £&, corrkrht. ^aMassife 

yhtu SRaniRft. as©Ra-fc;w»sfc-5Ra 

siasfT^^fco (rrrio) . RaRaai*«fctf 
?rrrrr82£. «[»©*a®»^6s*a--yh 
*RR*fc*.Tfc*aa»a»*u sRaiu&ft, a 

RLR*»S. Ra«C»f*RIB*fTfc5::£*«"C** 

mtii i) . 

[0 0 4 0] ±&©@2 (a) , (b) fcRTOI 

2©*RoiERaftRRRR*4rattR-ctt. Rasa 
aeBi3*<. a»©na»^giR7A{c«fcD^ai5isst 
Lxa^sn. rrrrrihiltus. r*. 
fc^fc^RRaaissR 7 b tta#efc»«ffl snr , 
*r. x-^^^^a 8 -cttRaRSR 1 3 testis 

[0 0 4 1] S&t, *RRtti¥R9TttRaR8«l 

3-c©RR©R££atbu RSRagRRK^aio 

TBRR©R£LfcRaRaRl 3 KfcttSSgtRg© 
R£&BC*«>SR9RRSR7A&RK-r«. 

w*ttta#a 9 ict 0 nasaasB 1 3 -!?©»§©&££ 
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mbitms (02 (a> #«) . ssi/sx-^n-^ 
a 1 1 Kfei^T, 3RRR©R£LfcRa*aaR 1 3 1: 

■3 HT©»a@IS«sKr-^ ft x-^fttt^a 8 *> 6R 

«rr 7 b t, rrrrsrrrrr 1 0 drr3 
n&3RBa©R£KHicta9>«R9ttftSR 7 Afts§! 

t»fcR8«R»Ri*ffi^T9RRR©RRLftR8R 

aa 1 3 <hi^-a«gfts««-r5fc»©B«fi£T-^ft 

JWJTS. 

10 [0 04 2] -€-LT> 8KR?ttl2CJ:D. BRRx 
-*R*RRl ltCkDfftHSnfcWESWlSx-^lc 

*^ht. na$&agi$i3£» ^fii^a*fies^7Bt 
RRnaRsfs^R* a 1 0 let K>m$wtm»&o 
RiRHica^-sRaaRR* 7 Azm>it&mmim 
m t \z <t d a rrr©8£ i,&Rga9« 1 3 1 m-m 

aiBSttsjii:**'?** (02 <t>) rr, 

2) . 

[0 0 4 3] *£, ^#Ha«^5^7B©^SffifflK 
a? «©Saii6A^ ; t>b<B'J-fey hRCtt. ER#R©ft 
VRRttftCRttoT. SR»«©»4BHK:^*»5SI 
34RRS* 7 AlCttAT^ffiHaRfiScgifi 7 B ft^fflf 

scticto, SR, rrr^ri 2c:j:srrrr8 

«fr&3RH**RV» (RRR1 3) . R*Rik 

^Rcto. *ffifflttag©^ffi^a«jsn^7Bfeu< 

RgRJtROftRSRlCRRRRRfllftSR 7 AfcRT 
[0 0 4 4] *&. RR^RCRUTRMHIRKR 

jo 7 b ft wsricr/b tfcis*. Raa&aR 1 3 ©t«r 

9RRRR7 BORiJMiWRRRaTfcRofcaRfc 
B. R»#RtJ:D*©RifeR»"r«J:t3j»T** (R 
RR1 5) . ^r^fC 01 (a) , (b) Ttt. RR© 
^{|RaRjSStfl7Bft. RaMaffil 3rtlC^©Rlt 
TV»*j5« (RRR1 6) . xffliia«f^Slfl7Bft» R 
a^iaffil STORRcRRRfcHRRT-^RR^R 

1 lickDRaisnfcRRfKx-^cjscT, Rama 
ri 3©R«*»saflrr*iii:KJ:D. s&asaagsi 3 

©«R*RRftT** (»*ffll 7) . 

40 [ 0 0 4 5 ] RaiaaeB 1 3 im&ttx snr 

W*RR. ^RRaRRgR 7 BttT. 3RRR©5S 
41/fcRafflaRl 3Rn©R9RRRl 3CRW-5R 
R*RRR7A*RV>T, BRRftff^^CtfcTtS 
(RRR18) . 2 SIC* «R©RaRRSig7AfC < k 

onaiHissiUTSRffiwiEicRR^n. ^nasaaffi 

1 3©RR«RftSRt55^&< tt-OO^RRa 

jaaesft^&^.T*#. sR^x-^ttR^ai ic<k 

*RRRT-^©Rai*^R«!:&ofc«^»Ctt. SRR 
*R12CJ:D. SR?|RriPFRcaofcRaRa«l 
50 3 KO^TORRBRRRt 5 -* ftx-^«^#a 8 * 
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%mmm* m^onmm^^ 7 ac* <o gmm 

&*«fc5fcHlll«-rsi:tfc«fcO. SKWSfettlHS* 
Sd^T^S (M$B1 9) . 

[0046] c©«^fc*t>r, nasnasBi 3**wk. 
*&*sivrv»**£, ^fltna&asBfc. fflscoissa 

ag8 1 3 a»H«**IBfc&o x-^^^g 8 10 
0) . 

[0047] £&, **i&aflia«©ftSffiffl«&©* 

iH&A&ffc L< «<J -fey M* fctt, K©ft#&ffl 

it«c*3^T, sim*j£*fgKfc^fcg!a*aa«5i 
semmtto cmmai) . set, wiatik^sic a> 

<fc 0 . *ttJBttO0T {tHa®aS&t> U < BHIMPFfB 

«©na*!ia»i 3\zm*%n&m±-tzzLtiz£ 

[0048] st, nassassi 3*tsa-€-*A6nT 

mmmwi 3 ?-9&mm, m 

g&msmm&i 0 ^xmrn^-^mn^m 1 
1 s«s©§iasaag? 1 3 fc»LT*afc*tt*.* c t 

ICfcO. gS©#tfi££ffil!ifc-e£* (WjR«2 3) . a 
SIC, »afcj£g&7A45£I/^S3!a«)£g3$&7B 50 

naiiK©*/h*^S3fi-e»5i&a-fe;Pi:-r-5.c:i: 
(a*JS2 4) , ^©^ic*^Ttt. nasaa 

ttlB*ff&3 (M#9!2 6) . 

[0049] s&, najaaai 3*««ft©*a@»* 

#B2 7> . tt9ft9«130t. «ft®*ftleltt*&&: 40 

R*fc*T*wrrai:ifc.fcD. Si*ieg©«IB£fr& 

[00 50] 

MUM 

(a) fglgJSWCgiiPl 

0 3 tt#8HJ©|g 1 gBMC*»«as*MMMHrtt 
«fflagB©«EBSS*f^n<y^0-e$.»3. r©S3tC 

(if^j&a->xxA) a. so 



#M¥8-44 5 8 1 
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mmmuo^uxxmrnz^m^n^oxh^ 
[0 0 5 1] zzx, r©03ic^-ri*ffi^as®»i. 

T-f^D^D-feyU-a-^h (MPU) 2 0, fflS&fti 
BB2 1. Bttrtf-^ftftMU 2, 7979 2 3, 
3V>H i f^Igg2 4, ^1)2 5, DSP &4*?9 
fr'sif+fr-Ju-tyV) SB2 6, DMA (:?-f pjr h * 
t'Jy^-feX) a>hn-727, ^Y2 8&tf7y 
7**2 9ft*&*.T*WtStt, DSPg&26teDSP 
ffl^'J 2 6A£-€-&AT^$. MPU2 0IJ, 

0. 7y^2 3Rtf3V>Kf?ffl«fi2 4*«SLT 

afi*ts«?sn5-^. dsp (5**5^*5^*-* 

^□■fcylttD 2 6*«SLT«ll*t»aian. 7^ 
2 9 £g£ LTx-* SSMff*. n 

[0 0 5 2] ft*. ±^©SM^, KM*, 7-9 
SftMMUUfllMtttXNt. ifcfc, £©@3 

3, **'J25, DSPg?26, DMA3>hD-72 
7, ^"fV2 8, KS7979&2 9HW7Djf?3> 
y^tEft^aiilK. WAtf. F PGA (7^-*F-^ 

[0 0 5 3] CCI?, FPGAttt. a-1f©¥7CTtl 
iB*««-r5Clt**T#-5AS I C (Application Spec 
ific Iotegrated Circuit ) T&oT, 
^-TSfeCTftS. Sit, FPGAli, ttftfflSa-fefl' 

•5. 

[0 0 5 4] jfi^, ®?HIK©««SlRl±©fe*©W 
52, M^lCioT, #<©mT->XxA©SW#ttiW3J: 
#SnTlr»**». COFPGAfc^Tt), 

KSffa3Ct*«T#5<t3C&t>T^5. FP 
GAtt. *«fl|*tia5^tH5*X3'AVLS I ©fiJ£ 
t. Sir, £ft #»fcfflf*T©»|IW*l»IIJ"C*& 
tV»3OTlCO«jftt*3IMaii*T*D. 

T*f<i >©^M^4Sft«©*iiic»-r5 u 

[0 0 5 5] *saMffc*V»T#FPGA»4. SSMfT^ 

±»f n fc ^ »Bf«©ft«iB**a-r * .fcstcFPGA* 

^P^5ASnT^«. r©FPGAfCi0, *«fi*« 
flil&A&Ti&oTfc. MPU 2 0©Jt*ICJ:0rtgB© 

na*«*s»^-rs ^ ttfi-etz *5 cftoti^, 

Sfc, &*©FPGAfS-€-©rtaiC*ffiffl©iia-fe;l'* 

gbTi&D, ^nes^igiaiHiKttTffiffl-ra.t^ 

[0 0 5 6] 04tt*fSW©^lH««a|fc*^*iB«E 
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IS 

&mmztfimmm<D%mmm\z7fi?7u v 9 m 
■est). c»®4c^f^iaagfiB. mz.\m&<D 
i&w* v x e & sausstt \z <k o 81$ s nr v» 

•5. CdT. 3 4fa«$C©FPGA (7 -< -Jl' F • 7*n 
©F PGA 3 4 tt«»©iia-fe;V (Ha«fi£gi!S) RZt 

ssco^fina-feju mmaftrtss) fcionaia 

atv'a-JPTftO, ^«SJi®©03ICfe^5DSP 
6B26. DMA3>hD-72 7X(i5"f ?2 8 <hLT 

[0057] na-fe^-htanatnK©**^ 

&-?£.57*n?7S> JTOttft A- F V x 7 ©§*«<£ 
S^r*D. na^a-^fctt. &&©Ha-fe;w;:<k 
o nrfc* £ t s o 5 *>©t;&s. 

*fc. K»tt(UlilB (»#lftffl#a) 2 1 «, fij£©0 
3 \Z&WZ®W®m®&2 1 {CMJiSfSfe©-??, F P G 
A 3 4 C*»?|f*tfa£Lfc«6C**ttffift4«g 
^-T^rtlCkO. B§*t|g^L/fertS:MPU2 OIC 

[0 0 5 8] ^^U 2 5lCO^Tt>. f9&©0 3 fCfctt 
S^^EU 2 SlC^-rSfe©-?. C©*^ 2 5tt. F 

p g a 3 4 \zmz>wsm®nmi&7 : -9 zmtznm 
fclC. F P G A 3 4 \z&gf2.?muim-t)v<D&<D&mm 

2 5 fa. WAH07CS-r±3)S:, #FPGA3 4#© 

i&a-fe;nc«5ffifflBjffi/^Bititt!B^sssnT^ 
asia-t^f— 2 5A£-£&ati^ 
•5. hps. rcna-t^x-:/;^ 5 a ta. sig©fg± 
®B(C36^^iSia-b;ncftAT^«iifta-fe^*^ffl lt 

V>Sft#tefflfilf8£i2ft-r*t>©T&0. ^tua-t^ 

©^#ffifflwa©*igSARf'bL<fau-t5/ ustcfa. 
®m&ommmiz&-3»T. mm$n%£.g 
Btzfrfrzm®±.Mzftz.T : ?®&m-t)i>zm-rz z. 

£i)<-cz%£o\ziir>T^z>. 
[0 0 5 9] 5 7fax*^>?x-y^iISS (B3SI3S 
^W^g) C©X**>? i xy5'[51&5 7 

fa. RSttaii5i»2 i*6©m§«ai«^ss»t&MP 

U2 0©}t* (X+V^xu^JBSflW) KiD. F 
PGA3 4©X+-fr>5 1 x->i'$ff45^tlC < ±:D. SI 
g©8±LfcF P GA 3 4tC*f*5SKS»S©^4JIH 

it*>)5>*i&a-fe^s^»fi/»«-rs"b©T?»o, &$r& 

* fflx.(ffl5 (a) , (b) \Z^tmmiz)^3 6*<» 

ti/TaasnsA^fc&oT^*. 
[0060] mpu2 oimmmm±mzt> 
fc*«a*«JSfiiiirr«*o ,, e**. ^ftwicta. m* 



(9) #$¥8-4458 1 

&ifl|p]K2 lCJ:0FPGA3 4"e©BS©564S*ai 
L&«-&, SKPIS©»4b&FPGA3 4C^T© 

^aiHiiSftifiex-^s^^'j 2 5©s*^r-^ft^a 
$2 2a>s^*aju ^©i&aiags^x-^fcscf 

£. ^fi^a-fe^t. X+v^x-y^lilKS 7fC«kO 
&»8-feA't*ffl^Ta«l»»0*ttfcFPGA3 4 

t(i-tite^Bi«jaT5fc©©B«fiex-^*gffl-r5 

S«^r-^IHIC#a3 5iUT©tM6*#t. 
10 ^©^4I>fcFPGA3 4£S«l^-r-5fc«)t. dffl 
FPGA3 4S:U-k<y hTS'J-fei/ hffi^&'bttW-r-S 

[0 0 6 1] fcH3T. ±^©^«^5 ; -^lfg¥a3 
5 K^TgfflSnfcSfcffcx-^fa. 0!|Afi08lC* 

gLta*BScf-5Ct^fe5fc». ±E©;<*'J2 5©Sip 

««IM8*5 9t&&snT^s^ei&a-fe;HSt©«ip 
Mfa, f p g a 3 4 fc*ftsna-fe;i^#©a©WAfa 

20 10%\ZWt%.2tlT^Z>. ftoT. MPU20©$HWIC 

[0062] wmxmm mmmm 3 ofa. mpu 

2 0 ic«k D*ffl*nfc»»j*x-*l::S^T. FPG 

A3 4S, ^<mm^h7,^y^v^mt^i\z 
«k 0 ^W3tifca®E»*©fs±SHfc*>*5sa-fe;i'* 

^^fcSa-t^i:lC«tOSKIS|^©^UfcFPGA3 

4 t^-tsffi**a-T'5<fc5ics«}^-r'5'b©TS&o. 

50 5 2 t -> U 7)V* * U 5 8 t £^^^LT^ 

-5. 

[0 0 6 3] Cdt?. v 'J 7;^ *U 5 8 fa. MPU 2 

Stl, FPGA3 4*e©K*fflL^Dy^lCj;0. S 
«^T-^5yU7Jl-T-? (bf«y hXh'J-Ax- 
9) fCSmi>TFPGA3 4A.ft$&-rSfc©TafeSo * 
fc. S«(KHffS55 2 fa. FPGA3 4±K*-fc;te> 
n. v'J7^^ ; 6 l J 5 8^6)©S«)Sx-^CS^, 

« fc»»t^tt:J:D»«H»*fSIB*r* , b© , e*«. 
[0 0 6 4] WAtf, 05 (a) ic*r<k3^. ^a-tr 
;i/3 8*tsgiB (a) cj:o««snT»aia»ti/T*i 

l£$n5FPGA34 lC*^T»SP^ffl^n^«-&lC 
fct^Tfa. MPU2 0fa. X+t^i-y^HKS 7IC 
^IxT. jftB (B) TS1-<fc'5^X+^>>'1XIC«fc5X 
* ^ >^x ^ 5 ff It o g©fi^£ff ft 5 J: 3 IC&o T 

^s. cntcio. 7,*x>?x.v9®m 7fc.tsx 

**>?xy^lS**»6. Sa-fe^3 8©5^. (£g© 

50 
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[0 0 6 5] *bt, PNMHMR3 0£fefrvat. 05 
(b) \Zitt&o\Z, mg<D%±g®\ZfrfrZ>MiW±)V 

3 6 imvtmm-tfrRttm&mws 7 sjb^t. 

Hi® (C) fcjRTJ:5fcB«biIbTMiR©H5 (a) 

-fa«fc5IC&:3TV>a©-efca. Sfc, MPU2 0B. 
F P G A 3 4 iC^ltS^fflttHC^ftl&S-bJUt) b < 

TaftmSit^S 3 2 i: LT©IMBft«r« t i "bfc. 
PI£fflf8£tC#oT. H«lj«««|3 0©»«liSfflafc«k 
oT. FPGA3 4©iHWa*/l'«W«*fcttfflb& 
F P G A 3 4 ©WMia**®**** * U 2 5 fc 

«KftanTv»«-*©a»«tTtaofc»&K. *© 
e lx7 7-j*zmmt a c t c * o i» 

[0 0 6 6] ±»©*«t±o, tfmoff lMIMtc 

hSfl^THTKRWr*. BPS, * 
S&ffilll&2 lKfc^T, /\*XX5-©58£ tt?"^ 
Al) , 7^-feX^-fA7^h (Xf7^A2> XB9 

tfttBI3n«£. C©P«WttBIII»2 114. Mttttffl* 
^SrMPU 2 0 iC^bTtb^-T-So 
[0 0 6 7] MPU2 0ICfe^Ttt. fSffg^tHIsIK 2 1 

Uf-^A4) . ::t, V7h$x7CJ:S*MS*« 

4©YESJl--^6Xx-y:/A5) , V7h£x7C 

[0 0 6 8] MPU2 0B. £T©FPGA34 

ttot^T, X*v>^xy4HIIJ85 7K.fcaX**> 
?xy*£ff&5;:££. X**>^x«y£ig*m*l£ 
aJX7bTm*-T5 (Xf-y^A7~Xf?yA10) . 
BP'S, FPGA3 4lCfc^Ttt, Xtt^fi??^ 
6 7jJ>5©fll* £AXj£*1 (Xf'^ 

A 8) . 0M.BH5 (a) fc*BSjft» (B) T^-TA 
3&X*lr>/tXft«TflM» (X**>7<7b) BX* 

[0 0 6 9] X*v>?xy£B»5 7C:6HTB. ± 
K©ffi# (X**>77M SArt^n. X**>?x 
?/^*fT&5r:tlC«tO (Xfy^A9) . »§©&£ 
bfcF P G A 3 4 IC*lt*aRW»©»4BHJC*^« 

aat* mztms u) , (to i^tana-fe^ 
3 6) twjfi/ttjrr*. ±fe©x+^>5 i x^^[piK 

»#«ft»*tbTB*an*«». MPU2 0B, ;r© 



(10) #^8-44 5 8 1 

F P G A 3 4 K»siia-fe^««#ftbTv»av>twwa 

*1&#&B. flt;<S©FPGA3 4C*^5X+A'>5 1 
xy^tffr&fetia** (Xf-^AIOBNOJI'- 

h) . waaatJWfrfcbT^fcwwsnfcas 

B. 0J;tB0 7l;:*T <k5fc. jtt'J 2 5C*Ba»a 
■fe^x-^2 5A<pT*««4*a"fe;i'fc*f*T*:7 
F<D&moim7<7>f£irV7?Z (Xfy^Al 
1) . cniCiD. MPU2 0I1 FPGA34tC^tt 

i0 ta£©-e&5. 

[0 0 7 0] »«fta-t*)WfiFfiELTV»*«#. 
MPU2 0«t. FPGA3 4fc*Bai**rtl58£b;fc» 

a-fe;psffifflbft^«fc3icaw-r5ttfct, mpu2 

OB, FPGA3 4IC*(tS§iaiHlK«^T-^«r^^ 
»J 2 5*>&R#&fc££fclC (Xf^yAH) , FP 
G A 3 4 K&g&^«a«*JI/©S©S*fi§K#j£ 
ttaW£&tta*;i^^B£ffttjOT«£&S 

*«i5SisbTv>5^s^^jsfr* Uf^Ai 

3) . 

a? [0071] z.z.n. ffifflnji6*ifta-fe^©ft*«@BS 

S*(S-T5fc^SS:«Si«SbT^&^«^tt, Slam 

fc*»rr#fct»©"r. a— *bfpga 

3 4©&aft«£fTfc'5# (Xfy^AH) , ffifflpj 

«aM-fe;w!>Bh8«iii»*wijafr * n&g&asaje 

LTIr>S«£B. MPU 2 0 ©fl«{Sx-^S)-»#S 3 
Bfcfetvc. FPGA3 4lCfettag|a[Hl!5Sl^x-^ 

sffl nTHAtfH 8 c^-r* 5 a humix-* twrr 

a (Xf?^A15) . 

[0072] MPU2 OCfc^TttlJSnfcWSjSx- 
50 *B, FPGA3 4^i*lf)tIi:0-r§57*-?7 
htLXOMy hXHJ-Ax-^fc^&^n (X^y 
7A16) . S8J&8MS3 0 ©^7^**1) 5 8(Cffl 

*snT«ir)i*na (xf«^Ai7) . -e-b-c, m 

PU 2 0^5 F PGA 3 4lC2tbT. 'J -fey <ti 
UbT (Xf'y^Al 8) . FPGA3 4IC*3^T«^ 
aiXTV»ail«ia»ft'J-ty hb. W8j£HfTSB5 2 
B. ^U7JMt'J 5 8fC*fbTS«lfiSx-^^a}^D 

y * £tti£-ra ^tirios^fKx-^ 

■€"©Sfi!^x-^lcS^^T3^F P G A 3 4 

•«? -ra (xf-^Ai 9) . 

[0 0 7 3] -£■©». MPU2 0TB. ^t'J2 5©li 
a-fe;i/x-^2 5AS#lb. S«fi£©J*7bfcFP 

GA3 4K*wa : Hiiia"fe;w!)***'»M-* (x 

r^A2 0) . r^T. H»^©»7bfeFPGA3 
4©^{|iia-feJP©ai:. ^^'J 2 5i::&$snTua 
SFPGA34 fc^B» : f«tta't;i'©*©»*ffl 5 9 

t*ttau (xf77A2 1) . ^a§&a-fe;wtsipfi 

K±SoT^a«^B. Xf->y^A7tcM0. X+-v> 
fiy £@B5 7 lC«fcax+-v>?x>>^*tff/St)nT 
50 ^*^FPGA3 4*t#SbT^ntf, W^bfeXxi/ 
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7"A8~A2 2lCcfc£i!ia£frft5. 
[0 0 7 4] 2?>\Z, ^ffii&S-fe;i/a<£$®EU:8oT 

»bT75-AfeafflLfc« (Xfy^A2 2) . Xr 
y^A7fcK5. ft*. Xry7*A7fc:*HT£T©F 

p g a 3 4 K»saia-fe;wt#fttfev>twisr$n&« 
sb. ««^n^7A«»a*«ia (i PL«a) ««tf 

ftfc>n Ufy^A70NOJl'-b*^Xfy/A2 
3) . m&fflB?*. 

[0075] C ©«k 5 fc, 1 SOfcWfc*** 

ie*mflMtemiaHnicJ:nii f p g a 3 4 

t, *«WH:^3 7i. fflMEr-^ftlMM^ 2 
i, NtttftlBMft2 1fc. X**>?xy*l§»5 7 
Y-f £n7n-feyU-2 1 1, H«j«««|3 0t*-€- 

[0 0 7 6] 3 SIC. %iW-k)l>7—7)l2 5A£-tftA 

t>, 8fittWS£fcflrra;:£ft< i PL&gfcfTft*. 

fc, M P U 2 0 tfWtllik^B 3 2 1 UTO««S«T 

ateSSSIitTailitf-Cta©-?. 8fg©t8jSm*£ 
fis*rrac<!:**T?#a;fiMt>sa. 

[0 0 7 7] SSC, MPU2 0OTitt#g!3 3tl/T 

©iiistrr actcio. ^fina-fe^cftssa-r 
art**t?#a©T. KietgitMJbeftnij: 
nso^ifea-b;^. fpga3 4 

rtll^J&RttSnTHaCD-C. |SfJg©fS£b;fcFPGA 

€?a. 

[0 0 7 8] ft*. ±a©*3WB«C*t»Ttt, H4IC 
*fJ:5lC, ^affia8?i:bT©FPGA3 4<£2<@l2 

(b) Sg2fHJ60!l©lKl|l! 

03{C*-rt>©tH«tC. 0«A«#*Ma!l$ffft'5«fc5 

ftAi«ffiic»«$n. WA««»©*8iiii!S^6fta 

[0 0 7 9] idST. C®H9£9rfffta98B 
fttiiBBl 11, MPU1 1 2, Effi&T-t&ft®® 



(11) WBBT8-4458 1 

a? 

1 1 3, DMA W^iV* M^E'JJ^-feX) 3>hD 
-7 114, DSP (f-f ^^^S/^^n-fey*) 
RtXDSPffl^^E'J^tfDSPgSl 1 SRtf^'J 1 
1 6**ftATV»*. 

[0 0 8 0] £&, 1 1 8ttH4K*T5/U7JM J EU 
5 8 tHS©ffi«g*Hfc-rDPR (fa7W-hRA 
M) , 1 1 9\m4\Z7fi?Z*V>?x.yir®t&S7 t 
W*©*IBt*&'rx*ir>?xy^S», 12 0tt-f 

>^-7i-fxfta«-e»a. B&aftiBBB 

10 tgftO, MPU1 1 2, DMA3>hn-51 1 4, 
DSP6B1 1 5Ri;2 0©^«S&aisI«Sl 1 7A, 11 

7Bii -^n-ftiFPGA (Ba$aa&) izzm&z 

tlT^a (KT. «F^l 1 2, 114, 11 5Rtfl 1 
7 A, 1 1 7B(iFPGAtta®-ra) . 
[0 0 8 1]fiP5. F PGA 112, 114&tfll5 

a. a»©»a-fe;wc±&»a@BiUT#Wcsnfc» 
a*^3.-;p-e*o. -t-n-ftiMPu, dma3>^d 

-7, DSPfi?&HSTai5»Cftt>T*>D> FPGA 

1 1 7 a, 1 1 7Btt. mmifcmmmmzzQmm 
20 mmtLrnm&^imizm^n. sfpgai 1 2, 
1 1 4&# 1 1 sc^tKigssauaafe©'?**. 

[0082] &FPGA1 12, 114, 11 

5WH7A, 1 1 7 b tmrnrfiT-pRfttim 1 1 

3 tt^V 1 1 6 tttx-^e@lA'X4 0, ^0rAX4 

1, 0-fe<;/h/\'X4 2tC±9&$£tt-O>a. IPS. x 

-*B2Sa*x 4 o \z± o . KWftUBK in, mutt 

7-i>m®mi 1 3, 1 1 6Rtf6FPGAffl 

©D P R 1 1 8 :W|2lC»iRSn. &BAX 4 1 tC<k 
0. SFPGAffl©X*-V>?xy*l5]g&l 1 9tW§S 
30 \ZfflLZtU U-fey hA'X4 2lC«kO. #FPGA1 1 

2, 114, 115Rtfll7A, 117B*iffl5C« 
$$tt. SFPGA112, 114, 115R 
tfll7A, 1 1 7B^>^-7x-fXg^fiSl 2 0 
t^DV/RVAX-O^-Xx-fXl 2 3, DV/R 

va*x 4 3 «n,T«RsnTn*. 

[0 0 8 33 *&. ±IB©r-^iEMAX4 0, ^BrA* 
X4 1, 'J-feyhA'X4 2&tfDV/RVAX4 3tt= 
MftSnattfcC, FPGA112, fflJUSx-^ffi 

jtBBi 1 3Rif^u 1 1 6Ko^Tfe_a{b^nr 
4? fct). ine.tt^-rnt)isi^4^ic«D^sffftA 
^.t^icftoT^a. ivstttiiBe mm®. 

m^g) 1 1 ltt. MPU, DMA3>hD-5, DS 

past LTttffif a»a@i&a<*jS3ttfcF pgach 
Sf^m-ra%©-e. w%tf%±bit%£\z, ^©@s 

PH^m«^tUTx-^<gSIAX4 0 S^bTMPU 

1 1 2£atfrfa'fe©-?*a. 

[0 0 8 4] S&, MPUi:UT«(£$nfcFPGAl 

1 2 a. BfflfflasB^tctefcajiiasiKJSffiiwra 

t>©T*oT, DSPf5i:bT«}fig$tlfeFPGAl 1 
50 S&ZM >9-V3.^7,mm\ 2 OSSSLTS^L 
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&fr*MS£fflR2n«. *bT. **JS«sj(DFPGA 
1 1 2\Z\t, fcgtfcffl[5jBU 1 ItCiOMPU, DMA 
3>hn-7, DSPgBtbTt8tgf^FPGAl 1 
2, 114, 11 5T©(W©BJfe**WHb&*£. PI 
g©&£bfcFPGAfc*ttTfc<-£-©te©FPGA©:R 

»s©»4gBica>#*»a*;w£i$v>;fc»a-fe;i'£& 
afc*©?***?-* ^ffl-rsB^x-^gm 

[0 0 8 5] £&, FPGA112B, Jfeffifflttffi©^ 
ffiHail&l 1 7A, 1 1 7Bfel/<HJW»ftft«!>F 

PGAfc*rt-*iw*«jhr*»«iJt*»tb'rc!)* 

^«»*R) 113tt. F PGA 112, 114, 11 

[0 0 8 6] *&. X+t^xy^BB (Ha«)£B 
9MMK¥R) 1 1 9tt. SFPGAfttCiSttfcft. M« 
©»*t&»aJM«fc*tt*3M*S©«3*HC# 

MPUtLTStTf-SFPGAl 1 2lca*^n-5<fc3 
fcfct>TV>*. Sfc, **»J 1 1 6tt, gg©58£Lfc 
FPGACftfcT^liaiaKfcl/COFPGAl 17 
A, 1 1 7BSttfflLTV»*fW*Him*raW*E 
»¥*fcLT©«IB*#l/T*D, 1Hlft9Bttl 1 7 
A, 1 1 7B©ft»«fflKft©«WaAI»"bl/<ttU'fe 
s> httfctt. «U 1 1 6fc*tt*<W«ffltMBlC*^ 
V>T, aK»#©»4b&FPGACft*.T*«iaH 
Kl 1 7 A, 11 7B*ffiffl-r*«fc3K:&'3TH*. £ 

ei*, r©^*'j 1 1 6«, #FPGAc^Ba^«» 
a-tA-©*©*flMiK"3v»T'6>»iftan*it'bfc. # 

F P G A»©i&a-fe;HC«-5ffiffl^rt6/^WIE«ffi^** 
SS 3 ttT ^ S^air^x- Zf)V 1 1 6Aft*ftjtTV» 

[0087] aaa-t^x-^n 1 6ak*w 

Ttt. SFPGA1 1 2, 114, 115, 117A, 
1 1 7BSI;, 010 (a) , (b) \Z7h?£otsM£ 

om Bim/T°im&mz * -5»a-fe;p©»^s® a n 
^FPGAgir, ftffl^«n&a-fc;i'ffl 
ft a (d) ©«fc5*ffl^ic*oT*o, ^ffii&a-fe^© 

Stt (E) ©.fcSfciJ^lC&oTSt), #FPGA©« 

*t«sii-«fc©©ii«ia»©«*fci{w*ii«-fc»^> 

fttt (F) ©.fcSfcSSSICfcoTH*. 
[0 0 8 8] 010 (a) CfcfcTtt. DSPSB 

tLT©F PGA 1 1 5 KR««t5B4LT^S«^*w 

«»©»©»a-t;i'*^suT^<5. asfc, 1 2 ni 
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Hi. BtStfctBHKl 1 lfciDFPGAl 1 2, 11 
4. 1 1 5T©l»«©*ft**fflU&«^ SKGfl£© 
584 Lfc F P G A ICO UTOWIiaiMlJ*^-* SB* 
IfcT-^fiHMMIl 1 3#6M»HIU ^-©iiaiHi?s« 
J&T-9b. **'J 1 1 SOim±)]rr--7)\>\ 1 6 A 

ic&fcten-c^&F p g A»©iia-fe;ncffi<5ffiffl pj 

W£Z)b<Dr$>r>T. &FPGASC, DPR118& 
20 [ 0 0 8 9 ] C C r. ±E©ffttftfea t l/T tt. £TF 

fcwivtsc 3 «*©«**»**. ips, s-rmioa 

«i:LTtt, IMfialBlJIiMfcPlttC. S^©§©5! 
4bfeFPGArt©^{iifea-fe^€ffl^T. FPGA© 
JMU8«frfc5 , b©T**. *fc. f$2©Si&£LT 

tt. ±j^©s 1 (ommvmmmim ttXAwree. f 

PGAl 12, 114, 11 5|SjffiS©i8lg©Att#*. 
S«k o \Z UTB***fr * 5 «fc 5 fcWPI-* fc©T* 
•5. 

[0090] mzn. 010 (a) {^-r«k5ic ?® 

20 Ha[§Kll7A, 1 1 7B£&< 30©FPGA1 1 
2, 114, 1 1 5©5ST. DSPg?tLT©FPG 
Al 1 5CMF#X£U ^«Ha-t^*«ffll/Tt» 

(o T*-r««»©*©iia-fe*i8«^J6Lrv»*a 

HOFPGA112, 114 lC*V»T©fiMi*l»ni 
a-fe*©R*#JBb. aSFPGAl 1 5©«i8S^© 
F P GAtAn»Atl»»aH»t LTIWBriEjWiftit 
■58£tt. F PGA 1 1 5iAnSA*t*©FPGAi 
t'Jt»H. lto©ISl «!«©»££ W*©#JSfc 
<fc 0 WftSSfr ft 5 *>©T?S*. 
30 [0 0 9 13 Z\<om^Z^X\t, »£©58£LT^3 
FPGA1 15(1 DMA3>M3-7<!:LT©FPG 
Al 1 4 £«IB*»afcAft»A*. IPS. FPGA 1 
1 4£DSP«il/Tlf«J5£U FPGA 115 £DM 
A3>hD-7tLTS«l^-rtl«. 010 (b) IC* 
TJ:5lCiia-feJP©7F£»*%<^0. DM A n > ho 

-=>, d s pest t>£#fc»fFfs 

[0 0 9 2] g&C, ®3©l8«tUT«» ±5£©V>1* 

n©^ft-efes^* ! fT&A*^^ic. mpui 1 2 

ff^MtlxTCFPGAUTA, 117B 

»5. 01 lC*-r«t5lt, MPUtLTCF 

PGAl 1 2&r;DSPfiBiUT©FPGAl 1 5 ICS 

#^5g*u, ^tusa-fe^sffiffltTfe (G) rwt« 

*»©ft©H«-fc^JJ«^JlLTV»««^. 012lC^-r 
,k5tc. &FPGAtCfe^TffifflBjlE^a-fe)W©S:© 

IC. &«(££^T3IfcailIB£*J«T5K:&BfcSfta-fe 

;i/©»©#v>jBfcv-han&»27 1 - ^;w*fp*b. 
50 »j6-r«»a*;k©«e*n-fnH«b. ^t©fpg 
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#S)¥8-44 5 8 1 

24 

f>y/B4) . 



23 



[0 0 9 8] CdT. V7h^x7Ci5^J!l*JT?#5 



[0 0 9 3] il©«-&IC*3ViTtt. FPGAl 14, 1 fr-<?>\Z£Z>imffiTl3.t>tlZiP (ZJ-yZfB 4©Y 

17A, 115, 117B, 1 1 2fc*ttvc«ffll»JBfc ES)l^-h*6Xf 7^B5) . V7h9x7l:«t5)lt 

s&a-b^osct. -en-etiDSPgs, mpu, dma3 Btf^tr&^tWBsn&B^tt. tim$&a->xxA© 

>t-d-7, 2:3©^ffiBaiHlB£lia[§B£L-r#l£ »fPS:-«f<?±a-a'5 (Xxi/7B4©NO;i<-l-^£ 

TaK&B&Ba*;l'©fti©tt#£fc>'tt**©«J:£ Xf-yyB6) . 

*»-CS*. ±j£©«k5KLT3R&eftfc&FPGA.2:& [0 0 9 9] *LT. MPU <MPUg#fc»S*t»S- 
BBi©B*£fc*fcB^T. »«J«B* 1 2 1 fcT 10 LTc®£lZ\*¥m<DMPU) tLT®m?ZFPGA 

»a@»©fl«l«Sff«5J:t«r«kO, Hi 3»c*-r«k 11211 FPGA112, 114. nsKfcfcD. 

BS-fcJl<ffl*£»*»fc<fc»K DSPg&tUT© X**>?xy?lHlBl 1 9Ck*X**>?xyjr £ 

FPGA114, DMA3>hn-7ttT©FPGA frfc5Cl<h£. X**>^xy?Jf;KM^£ffl;?Jl/Tjg 

1 1 5&tfMPU<t:LT©FPGAl 1 7 AtitfcKIE X+-V >?x>y?@&l 1 g^SWX+ir^x 

ftlClMm> 5/;?ig*S:S-rm^lcS^ViT. St£©8£Ufc£FP 

[0 0 9 4] ±|B©«k3IC. MPUtl/tWFP GAftlC, SBB£©B£BBiCto9»«BB-1:JI'«Bff 

G A 1 1 2 lC45^TBtS*^4tfc«^t*^TB, # f 3. 

«8«©f pga 1 1 2*t, nmmmi 2 1 c^wa [oiooi *t, sRe#©«*5Hfc*>*5ifta-fe 

B*frfc5J:3KBBl/rV>*. SSI'. ±KSS2©S8 Jl^BrbftjrTSt, ^'J 1 1 6 fc*tt«Ba-fe* 
«tr*5tt-S. F P GA 112, 114, 115fflfflS© 20 t~ 7;h 1 6 A+"?»S8±ttS-fe;w;:#j6;-f57* 

«8IE©An#^5J;5*S*f«5aaiC^^Tfe. S3© -*F©«B?IB75y*f UTT* (Xf-i/^B 

$<£©MPU,!:LT©FPGA1 1 2 i^HfC, MIR 8) . cni'<fcf). MPU112H B£©8£LfcF 

i/i!2x-7;i/£m&u r©mi^-yji/im2x- PGAiciw*»£B£BH©Ba*;i'*^*fli©B 

til*VZZ>. [0 10 1] S^IC. MPU1 1 2t*HTB. Ha-fe 

[0 0 9 5] Sfc. ±IB|g3©SH£KcfcDFPGAl 1 )1>t—7)H 1 6 AK&*fi£nT^£, SFPGAlCfc 

7A, 1 1 7BZm>T%&m&<D%§LLrzFPGAt ^T48ffli>JfB&Ba-fc*©S£, BB/Sx-^ftftBB 

w-©Ba0B*BKfc*J:3icH**w&fcn&« 1 1 3 icg^n-rn*. sBtesw-raBaiaiBs* 

Stt, x*^>^xy^IsfKl l 9lt.i:0^9rSnfe^ B1-*fc&KfcB«H:;i^i*»*3ttTJfc«U B 
*»#©»^IHK*J!»«»a-t**»t»&IW"feJW> 50 £©fS£L/t&FPGAl;:giLT. ffiffl»JBBa-fe;i'© 

6fc5. sK©^©5!4LfcFPGAS. a#©«ffl"i ssc^HWfKic^gfefiissiJs-rs^s^sws-ra (x 

BfctmfcOfe^fcWiaBBftBBB-r**:©©* f'^B9) . BPS. B»©B4L*:FPGAfc*tvc 

[0 0 9 6] HAtf, B14lCjR*J:3fc, DSPSKt BBS«J*1-*fcMttBa*JI'©*J: 0***^*5 

UT©FPGA1 1 5fcB£#554U DS PSStL/T !&>£$Jjrr3©-C**. 

BITTS F PGA#F PGA1 1 7 AiAttgfcofcB [0 10 2] HCT. B$©»4l,fcF PGAfc*V»T 

£fc*5t>T, FPGA115S, g#©66ffln7l6*-fe;l/ &m^mte&mWV(0&fo MfctZtiitlk&G*Z8M 

Si 0 fe^&^BaBB&BttjS-rsfcAOTBBaB BBft«l«TSlCii3!&Ba-fc*©».k 0 "b*S H*£ 

»tr«Ci«»Tr**©T?**. ±»©«USfciD. * 14. MPU1 1 2tt. &FPGA£ffifflnII6iia-feJP© 

mm2mmm\zfrfrzttmmmtt$mm& 40 ^.m^m\zv-v-&tiit%\7—^)vmmt^tt 

fi©»fts«\ 01 5©7n-^-hSffl^T£tTK:8i h\Z Ufv 7B 9 ©NO^- F^SXxyT'B 1 0. 

w*. 01 2#b> . &BBe*i-sBaBBeM&-*'«e& 

[0 0 9 7] IPS. NtftRtttHBl 1 H'fe^T, A'X gftBa-fe^WSffl^BCV- h*tU!M2r-'?fr 

(Xry^Bl) , 7^-feX^"fA7^h tlltf« (Xfy^Bl 1. B12BB) . 

(Xxv7 r B2) Xttfrfry^FyW-fTX?- (X [0 10 3] *LT, SI y-7*iB 2 

f'^B3) C±DBS*^ta*n5t. !l©B£fttf] tfcttU &F P GAj»»*©«pfc*n-en©BB*«#r 

BB 1 1 1 (4- BBBWB^ftMPU 1 1 2 CBLTH1 *©fc^fc«fflaBB«*;i'*Br^»**»B**W 

MPU2 Ofcfc^Tfc, PSS&HJIslBl 1 1* 5TT5 Ufy^Bl 2) . IP'S. JJOUt-^ 

6©B**fflfll«SA*Sn*t. BtHSnfcBB*«. tB27 l -y*t*tt«U 4T©FPGAt*V>T* 

v7h*x7cj:s#B^#S3WS#««B** (x 50 BWBaBa-fe;i'©ft««. ft«ffi**r*Ba0BS«l 



-943- 



25 

[0 10 4] W, 1 r-^Ji/tm 2 f— t© 

*T©FPGAC*^Tttffl?IIBJa:ll8-t 

n*3--*f\znfco (Xry/B 1 2©NO;V-h&>& 
Xfy^Bl 3) . 

[0 10 5] CCt?, ^T-y^B9C*^T> S$t£©f§ 
F P G AC*t>T«ffl iriBttlHI-t^ODjfcWW* 

i-satEfcrrsi&ati&sfcj^stc&s&g&a-fe* 

©ftJ:Dt)*#t»»^tt ttf?^B9CYESJl'- 
h) . &BS©^4UfeFPGAf*3©^{i^S-fe;P$ffl 

KT&m\a%&mmi$.?z (xt-^bu) . 

Xr^B 1 2IC*^T. %lf—-?)VtW,27—~7)\' 

t<r>mizi&m\ *r©FPGAic*v»T«ffl?iiBaii 
a**©***. ft««**-r«»a0Kft«MW-*ica 
SJS»a-fe;i'©*± o &*£v>ia#£n-a-T;&sa-&tt 

(Xt^^BI 2©YES;l'-W , mi7—7MZ& 
ttSSFPGAIC^T, SI2t— ^HCTlfttSnfc 
«fg£Wf 5&aiHlB*WPIl£-rS (Xf-^Bl- 

4) . 

[0 10 6] ±B©±3CLTW(l*tta*»ff«:«3n* 
t. MPU1 1 2fc*5HTtt. WBjjWtffafcnfc*© 
6FPGA±©^t!!&a-t:^©&£#ft (Xf'^Bl 

5) . ^FPGAlCfctj-^ilgia-fe^roai:, **'J 

1 1 6 id&rwsnrv^. ^FPGAc^sa^a&a 
wo&mfatzib&tz (xt-^b 16). :c 
T. SFPGAt^lt-5 ; ?ti^a-b;i'©Sc*<SJP€<i:0 

1 7) . sjss^D^^A^ii^ffla 
( i p Lisa) i>mut>n (xt-^bisj . wsja 
asaeaiB-ra. 

[0 10 7] r©<fc5l::. *^©£2£IBfflC#ft>« 

ttmmmtt$mimm\zi:n& fpgah 

2, 114, 1 1 5t, ^il^aiHlKl 1 7t. 

T-*mmi 1 1 3 1. pis^ffliiiK 1 1 1 

ftttttl 2 1 ftMtiaSBC&ttSSS* 
£fc*J*K»©l*SK»LT*0*J»*«7G*©iE« 

[0 10 8] **x> : ?*v>7®'& \ 1 9£*& 

i**T#-S. sac. **'J 1 1 6£*&*., »§©5g 
G AlCttAT^ilt&aiilKt LT©F P G A 
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1 1 7 A, 1 1 7 B *m LTV>*ft#&ffl««£lB1g 
LT*5#, «»«ffl6l«©«WSWJFl/<ttU'feyhe 

cstvrt. gB»awg£&tu-rs;:£:fc< i PL^a 
£frfc;i£©T-. ^B©iS5<t*{btc^4TtS. 
[0 10 9] tfc, FPGA1 1 2jM&B#Uk^atU 

Troffisgswrs^ticfco. fcBjiitfffio^BBaiHi 

&117A. 1 1 7BfcL<»BSfS£&©FPGAI;: 
JO (c) Sg3Si;6S{»|©ifti9i 

016, hi 7tt*f8K©®3Hifiwt*»!0>«istfa 
ati#ff«a«iagB£*-r0T*5*», **im©ft 
«ffla«B%. N»©m. jR2g»tfl&nfliic. w*. 

[oho] ^©0i 6fc*Tfitf8ffia£ett, 

»»©*2*««IC^6«MMaait«lCifcl/T, am 
Htt"T?fc < 7 >J > h fia= y h ^©a - jhfciO** 
an. £Btt«©liift:£&5i!afflaSBtt. MWa 
a? -;UT-;6: <*«[§» (FPGA) 65-l~65-8T 
&5j&*l£fc-&. ST. £©01 6lr*V>T» 6 2tt^ 
•J > hffia- y HF©a=y K 6 1 »»ft>P©*«|5I 
BP. 6 4ltfHMMMami. 65-7, 6 5-8B? 

bjuihk (^ana^ass) . 6 3»m#s&£isfc 
aa-fen^a*. 

[0 111] dT, *a@K6 5- 1~6 5-8tt. 

ft*. ^ny55>i^riB&A-H9i7©«<N(lJ» 
*T*D, a-yh6 2H (H«P. 8o) ©*fc 
50 @K6 5-l~6 5-8*6a:-5«Atf^U>hfia- 

[0 112] C©i5ailJ*fcJ:0, *f893©!g3*ig 
01 6 lew? J: 3 C. »^'P©*9IlI8Sa6 llcfcttS 

*a@K6 5 - 6 ©na-t;^ 3-rp«w««fti-*4:. 
»a©*i3iaMi©«*in«©*jifcj:D. 0171c 

5;-f <fc 5 C. -^©i&a-feJP 6 3 ■ZStS&Wm 6 5-6 
SttDliU ^«t*«@K6 5-7*IMM'©*SI§l& 

40 me ic*»TWi«***!:tcj:o. mmbm 

[0 113] C©<fc5fC, *9BIB©{g3%KfliC^« 

ae^a^g6#€*ffiMag®ic*3v»Tfe, na^a^ 
st; : fii^a«iaegi:tT©*aiHis& (fpga) 6 5 

-l~6 5-8S-€-&A, M£©*2ftKffl£nftlC. 

ffia^asei-^its a * ar *a«tiffl*©PW t# v 
T*ommmjtM<DjE%ttm&zm%-v%z£ o \z 
&®$i\znmmzz\t\z&K>. *MWFfc»*ior> 

50 [o 1 1 4] &*, ±^©*^sfi«aiic*3ViTtt, ?mam 
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ffi@iiS6 5- 7, 6 5-8**ft*. *«IhIJ»6 5-1 

-65-6 \z&VZ>mwt)wmg-t>m£.Lfzm$\z. 

^©^{|*aipI?S6 5-7, 6 5-8Sffl^*itlC«t 

s*th**». nftcroeaftf. 09^«#**m»6 

5-1-65-6 fciHMMfrfe* ttHWMMMHB*) 

[0115] (d) %4nmmomA 

018, 01 9t&$H®iM*ttMfc:fr#*aa&tt 
««#*««*afaKjsi-H-e»*a», **is«3i©f» 

8jll£l^ flt)fi©flM"*3idMM:MMz, 0«A 
t£H4MHII«ff ft 5 J: 5 ftAI«SIC»83ftS ©T 

<&s. c©0i 8 ic^riMiflaKBtt. «r>£© 

JS3*|fc«K*>**1lMI»l*«fcH:UT. a=yhT 

< any h 7 5 - 1 - 7 5 - 3 tr*SjSW«a»«. 
[0 116] ST. HC01 8IC*V»T. 7 2KS&© 
any h7 5- 1-7 5-3«kDftSyo^73>^Bl 
fgftfitS&ag. 7 1ttKjff75-l, 7 5-2.J: 
OftSi&fl^POany b», 7 4«anyf* flHfi&a 

$oa» 75-3 io*5fia-7 mi. 6 5 \mm 

ESS (FPGA) . 6 3ttWS36»»4bfcSia-fe;l' - C* 

[0117] ft*. *ainfS6 5st^a-t;p6 3ic^ 

UTtt. ITO©83JdfiMlC*W«fe©*:nW!>at6« 
*LTV»*. Jl©«fc5&iMEfc«fcD. *56W©S!4£ifi 

01 8lc*T<fc7lc. »«s«t»©any h»7 llc*ttS 

i- y h 7 5 - 6 OM-fc* 6 3 TBtSd<fg£TS t. 
«Hfi©»2*llllO«^tBI«©*ilcfc±D. 019IC 
S-T<k 5 K. ^©^a-feJl/6 3 &"&*rnny b 7 5 - 2 
*«0«U ^ilany h 7 5 - 3 £»fp«l>©any h 
S7 i ic^»r»^s*a!:ifc±o. K^saiH^-tt 

5. 

[0 118] ^©i3IC. *56M©m4H!SWC*>*« 

ia«««iBft*iiMi«wtti«K*v»T»i. nainass 

ft&aMBt LT©any h 7 5 - 1 - 7 5 - 
3£-tftA. tt&©£2, £3£ffif9£:RttlC. flMMl 

«f£S5S§ £;fc*©IE?irft«f££»aT£ * A 3 fc g AM 

/hfifc, «B*Wtr*ct««T**«jilW»**. 
[0 119] ft*. ±a©**B«c*WTtt, ^f&a 
- y h 7 5 - 3 any h 7 6 - 1. 75-2 

©*ftfc±D»**aiB*«r^*«t. cfticEiSSft 
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f . w&tf&any v 7 5 - 1 , 75-2 ic^nna-fe 

A- ftmsftAS*) £*ft*.. $l$tttl£Htt© 
T£3. 

[0120] (e) msmmwomw 
020, 02 iK*5sw©*5^i(swic*^-&aE«a 

ffiffla^Sfc. **©mMl4*IMI£n«fc:. «*. 
10 tf»^Sj«Sffft'5<t5ftAiffMfc:flf«SSftst>©-e 
*s. s&. ji©02 o ic^-rits^aegtt. w^© 

A3, 4 ^Jg^lC^A^filffijaa&aiCitbT, any 

h^iMMaas-cttft*:, WMmnmsmm*9it*to 

JWS'XT'AKiDWrtSft. SE£ft©*ttfc&«tt 

85-1-85-3 -C»5jS*tSft-5. 
[0 12 1] ST. ;i©02 OlCfcl^T. 8 2KMS&© 
BW8MS8 5-l~8 5-3.fcD&«:/nif53>y 
^t6ftH-»ffi->XxA. 8 1 ttffi «fi9g 8 5-1, 8 

i&asg (^tmaaaa®) 8 5-3iDa*Mf«Bffl 

a§§». 7 5Ba=»K 65tt«aiiI85 (FPG 
A) . 6 3HJMW%±b&ttl-fe^T!**. 
[0 12 2] ft*. 1MISIiail8 5-l~8 5-3tt. 
fc»©nny h7 539»6ft«^njf5S>i^IltftA- 
P9x7TN6*. *&. any h 7 5, *i»lHlK6 5& 
^a-fe^6 3lC^3^T«. «liS©£3X«£4SliS^ 
fc*»t*"bOiH«®«IBt*UT^*. i©A3ft« 
*»M©JB5SU80SK**^aE»a«i6# 
30 S«ffiffla8BK*^Ttt, 02Olc*-r<i;3lc, »^ 

*©w a^asgp 8 1 c*tt«ifflBaa8 85-2©^ 

a-t^6 3-CBS*«K*1--5t. KlM©£2*SS09©» 
^t^«©^StCJ;0, 02 l{C*T<t'5lC. *©§ta 

•t* 6 3 z-stsm&mm 8 5-2*wmu * mm 
®mm% 85-3 £$jfw©fif ssaaigif 8 1 ic^&t 

[0 12 3] CWA'Stc:, *Km©ff 5HttfllCi9»»« 

SE«fi«ig##fi}as!iaseK:*^TB, na^aes 

KO?maMMi&UTOllHI»H8 5-1-85 
40 -3**ftjt*CtKJ:D. Wj$©m2~M4SliSffi|i: 

*a«aa«Bc*it*«*srsft«i«EJii©w 
%\zMLTz<Dmmm*K*<Dfr%&®mz¥ii!ii?2 
z£oiz&®mznmf8LTz>z\£\z&K), zmmmzn 

[0124] ft*. ±je©***«ie*«r»Ttt. ^ti^ 

«aa«8 5-3ft-ta:A.. ««»a»8 5-l. 8 5 
-2fc*»t5!ia-l:;Ptf»«* J «4L'fc»^»c, c©^ 
•flMlfta»8 5-3*ffit»*iltfcJ:D. 99^©M2 
50 *««tBfll©*tlsKJ:OI»«ftttlH**TV>**». d 
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nicis^sn-r, a*.t£#a m&mm 8 5 - 1 ~ 8 5 - 
©aiaaatHafc. »**«»tb&«^c. z.^ 

[0125] (f) msmmmisiw 

0 2 2, B2 3^a&©B6B&fll;:*ft>«gEBB 

«Btt#BB8iagB£*-r0-ei&stf<. *hjsct©i» 

S^aSBfe. a*tf»*aH*fT&5AlBafc*fl 
Sft-5t>©-C&-5. *fc. C©02 2ic^-rwffiMas 
fitt, m*©mi£aflfi:**SBBa9SBlcJtL 

a-tfc*.sn-a*aa£. BB»tti®a2 lfcjctfaa 
j$BB3 o#sfpga3 4 ens 

fc. x-*«»#RfcUT©»Ba5 s -*«»aa2 
2, BaaaBBB*¥B2:l/C©B*t:)l'BB¥B9 

1 fcirmflf^x-^ff-s^aa 5#«b©fpga3 
jtoasnfc*. a*, a*. »i*itwc*»*t)OtH 

[0 12 6] 80 T, W8fiKx-*#8««2 2tS* 

j*x-*ftS#83 5iBa-fe*B»#a9 1 tick 

&ttl|p|K 2 1 t?l«j£»B 3 0 £ F P G A 3 4 t ©&* 

Stottftfc. B2Ba«9BB9 6#a&3n«. $ 
&. «vena i mufiaSB 9 3 wm 2 aaaas 

S9 6«. BSfcSHUTBftSn. jSimiMW 
9 3I4*2IMMM««9 6 tT«Kie*fTa5&» 

©aB¥R9 2**fc*.T:&o. aac. B2BB&a 

««9 6B3i«*R9 7t-e«i:ATV»*. CftKAD. 

* 1 m&mm 9 3 tm 2 a&saaiiB 9 6 1 © wt? 

[0 12 7] a SC. B2Ba*aBB9 eofta** 

BK¥ft9itt. B«©Bia««c4«**:**+>? 1 

xy*HB5 7iHa©aB*a'r*'b©"C*D. aa 
&ffllel&2 1 #>&©BBBIUBa&bT©B£BffB* 

F P G A 3 4 K*lt«l»#©56tBH»C*»**8ia-fe;l' 

*BBLB*f *&©■?**. 

[0 12 8] im^S9 2tt. ±j£©JO<. ^1 

fit*8&ag®9 3©©a&ttilEl82 

*«^9 4*. ae*R9 7ca«r*ttftic. aa 
9 5Sram^S9 7 *>&£Bfa *>©•?**. ±se©a 

$8$&a8B 96©FPGA34 ©Bat* 3 6 fcTaa 
*»»tl/&Jlt*l»#*Hlll»2 1 fcfcuT&fiJTS 

t. a«#a:9 7*ffl^*i:tciD, mmmm 
a 9 4 i ««fflass 9 3 omtmmm 9 1 
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V>T»«-fe^WR¥a9 ia>S©BBa*&lffiai£x 
-^^««2 2#S©5 i -*lC«:*lr»&Ha*5 f -$' 

s»ta-r*t. afi#a9 2Sfflv»4ctcj:»j. n© 

W8f£x-* 9 5 «£ 2 ttfiUBS^a 9 6 ©W8f£«8#t 
3 oicBaiCcfcDtirtTS. ;W©!MBi, S*W 
(cm 1 BafflC*tt«fe©&nBfi:aar«. 
[0 1 2 93 mt>> 02 3tC*-f J^IC, i65FPGA 
3 4©S&a-fe;i'3 6CTBS*^4bTfe. 
10 aSfi9 3tm2B«ffla8B9 6t©MT<i#SS0 
IS r) -fS £ £ fc J: D , ^BBB-tr* 3 7 SB V»TE»« 
BBBU BBSaiBl-SCfctfTM**. C©cfc^lC. 

*%Hj©m 6 si«flfc*ttsgE««atgtt£fijai!!a 
gsickna, aaa?-*'Baaa2 2. m-tm 
a?K9 lfcitmaay-^aa^aa 5«». a&© 

F PGA 3 4 (m2WSiaa^B9 6) fc»LT*afc 

*. sec. «a©aasaabT»tj*c:t!9iT** 
a? ©t, a»©ea*t>iRi±-rs. 

[0130] *bbmc*»t». %2m&® 
gB96©FPGA34 craBa** (Taaaaa 
KB) 3 7t*»A. wa©mi*js«iiit^«ic. aa 
**aftbfca^ic. ro^aaa-fe^sffl^TaRssa 
«»»4i/&FPGAtiiaai/T^*!j«. einicKjga 
nr. a*tf^a»a«««ti/To^aFPGA«- 
a*raaa i aaaaaas-tfe*.. fpga3 4k 
*»t«aa-t*-ei»a«98ftu&a^c, uoihifp 

GABBW&C&KJrO. aa©m2£fta£HB©« 

[0131] (g) m7gmm$i® 
S24, 025 tt*aa©a 7 bbmic**« asaa 
aaftsaaaaaasw-raTa*^ **aa©a 

sft**©-r»*. *aaafc***aaaaa 
Btt, aa©aiaaaic**«aafflaaBicjtix 
t. i^affiaatUT©FPGA mmam 3 4*m 
a-ttt*5*iTv>*a^. Ka^ffl@?S2 i*3j;rffi» 
tsaa 3 o *t# f p g a 3 4 mz-tfcA e.ns 1 1 1 

2, m^mmm^sttbxm^±mmm9 
liitfaaa^-^aa^aa 5*ma©FPGA3 
4fc»uT*ac*&A6nTv>«jfiM«aa-B. a*. 
0*. ai*aaic*tt* , b«!>iH»a©'fe©tt. raa 
©aasirLT^*. 

[0132]ffioT, *H«^lC*^Tt>ffilSE©a6* 
JS«ajtHaiC. Ba^t«lHl?S2 1 tSB^BB3 0 fcF 

PGA3 4t©a*^*>*»t. m2BS5aa«Bio 
o^a^atisttfet:. mm®. : T-9Qmmm2 2t 
so nffit&T- 9 a»*a 3 5 i mg-tmni^m %ittz 
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<tO. £l1MM&98S934Wlft3ft«..&*' *1 

it fgjasga 9 3 2 aaaaaa i o o 

K&oTHS. *ft2ft1l*aaai0 0tt. ft 

iTf S^ttF P G A 9 9 fcggTSfcJ&C^tiF PGA 

nmm i o 2 *-t&*Tv»*. 
[0 13 3] s&ic, ttHfifl£*»«aiitt&&a 
a. aa©a*aafctti/T, 8**. f 

PGA 3 4T?©l*«©»ftPStCS*JS5*-i'ttJ|t*R3 
5t<fcOHtU^nfcS*J«X-^tC*£;i;T. FPGA3 
4©ft$a^jM3ft5±5»C&oT^S£ ; &gfc5. 
W5. T«FPGA99tt. &^2lfSS!iaSgl 0 0 
©FPGA3 4 tC*® L Tffl ^ -5 d t WVZ 5 ^{tUS 

-trjv9 8s-e-ft^T*50. &sf§2fif$g$aasisi oo© 

FPGA3 4©»3»&l$fctt, d©^«FPGA9 9 
*. *«*&*«FPGA3Wt«*l 0 2taj0l/t* 

[ 0 1 3 4 ] fg 2 ffittfiaftB 1 0 0 E*WT. 

104 \t^tmn^i>mi.Ltzwm^.)v. 1 o 5 buejcb 
mw%£.hx8j&mtis.r>it 2 t>ona-fcj«/. 1 0 3 

fflaa-b^#T?»-&. Jtifi©*afc±?>. *89i©a7 

*aat:**«iaaaaatteaa*a&B®aa 

£. B2 4fttfH2 5*av»T, OTI'i&SHf S. 
[0 13 5] WS. H2 4fcSTJ:5fc. Bttfcltfttt 
»4bT«ffl^K&?&2:?©»a-fe;l'l 0 5£Rt> 
T. «IBaWf fcfaftTa«»fe'P©fta-fe*» 1 0 3 
IC. StfB««t«ft1-4t. MtmtUlBliS 2 lfcTCft 

aa-tJH 0 4 s^BrLftjrrs. aaax-^tw* 

S3 5tC*3^T«. FPGA34lCT3t5g©ffiffl^Bl 
0*9** 1 0 4 #**1eJI«M¥B 9 1 let o^ses 

a3 5t?B. FPGA3 4©rtfis© : Hi»a'fe;PSffl^ 

[0 13 6] CftlCftU 02 5fcjR1\t3fc, ^BF 
PGA 9 9Z?ffiFPGAnmm®l 0 2fcjiJ0LTJ&» 
6. B«i£x-*f|-»*g3 5T«. W8j£x-*#8 

mm 2 2\z&vz : r-9Rzfmgizmmm ia>e> 

®^»fJS*ta^l»T. jiflt]2ftfcFPGA3 4A© : p 
[0 13 7] aajjfcT-*W»*83 5KT*HJ3ft£ 

s^x-^s. mmmi 0 1 *^uts«is*«3 

0^£SHfT-5C:tlC<fcO, SiM3 0l:UV»T 
tt, E$£&IBTtS. £©<£?£> *89!©B7a« 

®&?-S>m®.m2 2, |*at***¥K9 l*«fctf 
H«*r-^ttJI¥»3 5«». aft©FPGA3 4fc# 

i/T^afc-t&Aen. *aaa-t;i'9 8*fl.«ii»&a 
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•SfiJ,6#$>£S*\ E-©FPGA©P$£fc*fr*£» 
frfc^d^Tt. iE«a«a*a«Mfcfl±S-B:S 
[0 13 8] *HJS«C*^Ttt, ^ffiFPGA 

9 9 c^as&a-fe;!/ ffffiifta^^g^) 9 8 

A, m*©Bl*tta&n*l£. fcg*<38£Lfc«S 

t. io^aaa-feji'ta^TS«i»a««»4i/fcFP 
10 GASHa^uTv^««, cftcHasft?, wAtf^ 
aaaaaatbTo^FPGA**!**. fpga 

3 4 fcfett*»a*Ji'Taa#383LUfc«£l;:, d©^ 

{IFPGA^ffl^SCtlCiD. W^©^2SliSWi:^ 
[0 13 9] (h) fg8£ie!l©i&91 

02 6, 027 o^anoa 8 *aae*#* as&a 
«a#€r««$!iaaH£*-r0-?*5a*, **iS0!i©a 
aassatt. a&©ai*«flK*#sB**aftB 
fcjtt-T, *«[si?s (fpga) ±caaaa«tbT 
a) ©aa*^a.-;i'j^s-€-&*.5ft'T^s«-&. ^ttn 
a-fe;p (?Baaaas*> tvr. %®.mgo>%£.L 

[0 1 4 0] a*. *siaafca^aasa!ia8BH. 
026, 2 7ic*-r«fc5ic. 0!iA«ffsa©^sfiHaw 

•ffliSgicjiffll-scii^T^-Sfcrot?*!). d©02 

6, 2 7\Z^X, 1 3 0UMkm®& (FPGA) T$> 
9. d©#i«lls]&l 3 0KHaffla«tUT©2o©» 
Iti?a-JH3 3, 1 3 4£-£-fcxTH.5„ dC?. 
50 Ba^a-A- 1 3 3 ttA- Hx-C X7 1 3 1 SBBf 
©A- Fx-f X ? 3 > K D-7 i UTBeKS ft, 
ilt-^a-M 3 4li7D>yt;-7 i '( , X^l 3 2£SW 

a-r* tf-x-c x^n^hD-^,!: uxa^^ft 

fcfc, 1 3 5 [iHa : E^3.-;H 3 3C*tf.5 

aa-fe*H*a«rt-*aa/txT**. 

[0 14 1] dCT?, 7D.ytT-x-<X^l 3 2ttV7 

h x 7 %mn®\zmx-?m\zt~imm? z> t>©-e* 
o. a#affl«ffwttafflaa*»av»-*. a-ht^x 
^131 ttajw«««r*fc»oy 7 k^xtr^jii 
40 a*f£©r-*£&8LT*5D, affl«a«»a^. * 
fc. 02 6fc^-ra«@Ki 3 0-ett, ^©^©t^T 
©aa-t^aaaftTv^fcft. ^acaa-fe^*^ 
ft*r. a»a©»B+icaati'a-;n3 3ic*t» 

;n 3 4©aa-b** : M»a-t;i'fcbT«a-rs«k5 

[0 14 2] dfttt. 7Dy t-r^X^3>hD-5 

1 3 4©aa-tJi'*^atta-fe;i'tUTffl^6dti 

0. d©7n->tf-7 i ^X^3>ha-7l 3 4*tffiffl 
50 ^pJfiBtfcoTfc. aaaKAH£V^«, *85±©Sffl 
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KH*»*«*>&^&»T**. ft*. 02 6, 2 7IC45 
1>T, »*ttailHlB2 1 > ffl»j£x-*#8«8#|2 2R 

# WMx-^ftiM^ 3 5 i MEMcst* 

Sfc©£E«©tlt6£#LTt<>5. Sfc. Bg©f8±b 
SB£liag3!l^»r?8Klffi«j£x-*fi-&^g:3 5 

MMHMIi. HSS«ISbTlr»*. 
[0 14 3] COiSftUUSCfcO, *5WI©iB8$MS 

jittf. 02 6 KSttSMtttttUBK 2 1 &feV>T. mW 
*J?a-;H 3 3©Sft31-fe^3 6lcm«*i«4bfcCt 

UTffl^-f C, tIti>a-;H 3 4©Ha-feJH 3 6 

coi4 4] unt^o. 02 7tc*-ri5ic. sia* 

fr-S. ft*. 1 3 5 ft. SSltya-JH 3 4 

w©m 8 ^«w»c*>**es«a«iB##*f8ffl88it 

lC±n«. iltya-JH 3 3, 1 3 4*t«i5:-£ft;L 

t&»a j E^a-;ve^©»a*^3.-;nc*»t-5»a 
MB****-* 

[0 14 5] (i) SS9f&iS0l©ift9§ 

02 8~H3 ott*^©^9*iswic^-5ia«a 
m^t***®*****^***. **K«si©it 
asaagsa. «f&©sfS2*ig08fc:fe#siit««iasB 
icfcbt. »«*s?a-^ (ssajiasi) ataa-eft*. 

a 1 H-eramiMiCTiMitfft v < a 

ft*. 

[0 14 6] W6, H2'8fcfeHT. 14 1BmaisI» 
(F PGA) T*D, C0>aflf|lBl4 IB. ffi&©H 

o, ax 1 4 2*^LTfflsica^$nfcita©iia^ 

j?a-JH4 3'-14 7HftUitt)l:. /IX 1 4 

2 ic^snT*e.-r : f«iia-fe;Kcj;o«^$nfc j p 
tsiiatva-jn 4 8*-e&AT^«. 

[0 14 7] Sfc. #FPGAB«»fflS&a-fe;^6* 
j££ttT^5fc©T?, 8fta*>'a-JH4 

It. Ha ; E^a.-;H4 4tt^"f7|lI!SttT, Ifeat 
5>a-* 1 4 5-1 4 7 l£BflliM«PBn»& LTttMBI" 5 
iSKKMtefra**. uCT, HItya-;H4 8 



(18) ftffi¥8-445 8 1 

V>*. ft*HI» 1 4 1 ©*T?tt» fflftSIWIslKl^S 
ftft«0-©f!iaj9«HV»fca&. Ha-fe;W©#B{;:«i:5Bg 

[oi4 8] ft*. c©*«iHi!Si 4 1 ctt. mre? 

3.-/1/ 143-148 ©KS*ttffl-r*BS*tfllHl!S 1 

5 2. £i&a*va-jMc*tts§iaiM&#ij£x-*£: 
tt»*ai5 3«t«aianT^s. «&. Bg©s8*b 

&Mt-?a-JW)||^l:iW5»!t*SWt 

5aiai»^5*^»r#aRrffi«i^T-^n-sc#ai 5 

[0 14 9] ±a©«MSI;:J:D. *ftH®*9*)IMIC 
JH 4 7©Ha-feJH 5 1 IC*HT»S*«»&b&»& 

s. Axi4 2ic»arr-5iiiic < j:o, aetmiaKi 

[0 15 0] ft*. »g©584Lfcaia*S>a-/H 4 
7B. ^fflfgiat^a-^tl/T. &EJ©*S»4fc* 
ftAT. affli!l»liI»tbT««r«J:5fcH«l*b. 
«f«1--5. fib, l/feWa-felia 5 ltt&ffl 

TtfcHfc©. WW&T-^ftS^ai 5 3#. £©& 

a-t/n 5 1 m^Tnm&y : —5>ZBtw-tz>zt\z£. 

[0151] sfc. m%.\m2%\z&\-)z>*'C?mit 
[/t«*snfci!t?a-*i4 4©na-t:;n 5 0 

«WtB8llrLT. H3 0fcjR1-J:3fc, "HMftaialtt 
t LT©»«t^a-;P 1 4 8 *$M"7BK£ bTtSflg 
■T*J:3fcHllll*U »g£«IB£-e-S. W6, HS-fe 
/H 5 0 ©BS»^»C*HTB. IJltxa-JH 4 

©T. mk&T-9Vt**®.l 5 3fc*V»T. SfflfiSSx 
40 -^«»««15 4fcTfi»SSnTl>47 ! -i'tai^ 
TH*<Sx-^*Saib. H«*t-^IW*R1 5 3 

UT«tEf5«k5fcWi!Jfc-r-5©-e**. 
[0 15 2] BSffl«4l/tilt^aHH4 
4«, ^tUtg^va-^LT, *B(D|«M£IC« 

#ta-rs. fib. B§*^±bfcg&a-fein 5 ott«Effl 
■csa^fcft. sfflfSx-^if-Ji^a 1 5 3 a*. c©n 
50 a-b;p 1 5 0 sRHTWftSx-* siwr* c ifc* 
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[0 15 3] CCO&olZ, *89lC!>ft 9 

;u 4 3~i 4 7ata**&A.&n-a»a»a. ^ffisa 

it-^a-A 14 8 5:. fiStCDSftat^a-^ 1 4 3~ 

»j*fc*»*lJfcLTfc<::fck:J:D. filiitya- 
;rc?iMMt8 tlfc *>©£ H-©n«s*rr s gia* v 

T£. gg©&a^[eo±tClF4?-*£tatT£*?M 
#&*. 

[0 1 5 4] fcfc. C©«^(C*t>Ttt, mmfiLT-t? 

w**ai 5 3«, **©»4i,fcifc»e5>a-;n 4 

T*<k5l;:fS«/SLTt><fcK £fc. ±>£©*&JfiWl;: 
4 4c*w-s»afe^Tr«««J5!ftLfc»&t. na* 

nw^-^w-w^si 5 3 a*, na*i?a-jn 4 4rt 

©T«»»H:^*ffll»fc. WKS>3.-;H4 8«Wfl 

fcMMt-*;: 

[0 15 51 

i, 7~i imm(»tt&ig.®mti2tim&®m\z£ 
n«, na^asi:. ^siafflaat, =r-zm^ 
at. m&*tt!?%£. wna^st*****., its^ 

a««fc:*»t-54S2rS&«l«55!t©»*IC^UT*© 

m«K**3c*ffliE«&««*HS-e#« ± 5 ic enn 
\zmmm%z.h\z&*). 

[0 15 6] *&, It** 2, 1 9E«o*^§gicin 
«, naflDss^^as-e^A. ^wanfcistsa 

&*. asw^o^itfcsiajaagBS. ^«gia®a 

«ilxTffl^*Ci:*»1?t*©-e. *fi»»C^LTfe 
£*. 

[0 15 7] tt#B3. 2 0E*©*«MIC«tn«. In 

5, *«©aa»a«©5s©4*jfc©i&a*5>:i-;p£ 

H-©§iaiiI?S«^lC^*«^UT*<ri:lC<kO. 7- 

fflnaaiaeB n& t>© t w-©****-*- 

£SIIST£. 8«©»»attfl±fc*41-S 
*«jjSW«**. 

[0 15 8] 1*h\Z, »3j£B4, 2 lE*©#58WfcJ: 

n«, Ett^as-tfc*. »s©»£b&iiaj&a»K 



(19) #Sff8-445 8 1 

tgLTfct, tt#&m&©«IHSAgL<«'J-fe»> h 
Bfcfc^Tfc, SBBK*StttBf*^t)S< I PLja 

a&ffftA*©-e. aiiomMMfcfc**-?**. * 
fc. ^*«5, 2 2E«©*»wfc±ntt. gsrajaass 

«J«m*±*atl/T©««*«T*^tlc«fcr), 

ffltt*©^ ffli&aMagBfe u < tt&tg?g±&©§&a$&a 
«»c»-r*»«*«ifr*ct*j-c#. £«©**«* 
sg5ii!!j-r*ct an?£*. 

20 [0 15 9] W*«6. 2 3E«©*^WlC<fc 

i«:r-*iw«t#. m®®mmmzttLT%m 
fc-€-aAsnT^*ctic<to, ggro^x^-xfliic 

<fc 0 ««©*SfcW»Ttt«fllM:**3W-* - tare 
#. SSfc, ge©«|g*j£RiUT#tt* ££#•?#* 

©•e. ^tf©g*sfeinj±-r*. 

[0 16 0] £&, »J$B12, 2 4~2 8E©©#51? 

H««^a«i:€-eftA. «aj!iag@ic*tt* 
%£2Stemfc%m<D&mz%LT*<Dmm%Z7z* 

{fcf * C t**r**«jiM***. 

[016U ar&gi 3E*©*&9J£J:n 
su-feyM#c*t>T i b. SHBI»if*lftffl-r*::tft 

< I PLffia£ff&;L*ffl-C. SB©ig^«ftlcS4T 
50 **ftJjiH*«**. t 14 E*©*»WK±n 
«. IMW±*atbT©«B*«T*!ltfc«kO. @ 

s©»4SHc*>*»*i&a««5S}K:»-r*i&«*«it 
[0162] ass, m*«i 5e«©*&nicj:n 

tf. ®»*a«i:l/T©«tg<£*-r*c:i:lC<kO, ^<tii 
•HtrtUfc*-*** Sfc, M*JSi6E 

«©*^wic.t*x«. nakto^mtkmmmm. ^a 
47 ftatfrtfc^ftRitsnTv**©^. »*©«4L.&» 
a««**ffii»Tii»*?Mi* , r*iit*tT*. se© 

[oi6 3] sec, 7E«©*«wic«fcn 
©7?. n-©tta»a«©RMicj^r«Mkia©mFe 

*. mxmi 8E«©*ewcJ:fttt. raffia 
50 «jwift-tttA6nTt»*«^. ^MMiaafiSssiii/ 
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[01] (a) , (b) tt»l y*B 

[02] (a) , (b) tt*2©»W©*a^ny^H 

[03] *»M®miSI«WtC*^5. ft^BBSfrfc 
5 ck 5 * AXffSHHtt tlfc ft! E«««fEtt#B «RA 

aBB©«i8&S"r:7nyy-B-c**. 
[04] ttM®fti*&flc*»sfiEiEmmtte 

BfcBMMtBliCBl-^n 
[0 5] (a) , (b) tt*XHegl«ffifl®ftfl££ 

[06] *5gW©Sl*MW©ft^*KMT5fc»©7 

[07] *BB©£1£IMK:j9»»«. *«'JlC£tt8 

[08] B*jSx-*ft»#Bic*^T#ffl3nfcwa 

[09] *3&W©B2g«Bfca^*aE«B«B#* 
BBBBBBSwf^n y ^0T?feS. 

[010] (a), (b) tt«BB«/*i!I«ttttfc* 
SBBtJVOWfcfcjStBTfc*. 

[011] »*564l^©ffifflBli6/^iirtB«l8t*5IS 

[012] MPU«lfcilf-^S^2f- 

:/ji/&*-r0-?&5. 

[013] i«finiBnoflM^nB/7^iRWiicft«M 

atJW&»l£©-W&jFT0'C&5. 
[014] PWWJtl/ikFPGAt^HT. B#©& 
HT>r«fc-feJl*.fc 0 t>*&t«aii»*IWIMfrr*fc» 
©^BBaillKiTS C 21 1 SRWfSHT? 

[015] ttM0ft2*iMenfttRfrr«fc*o 

[016] *£B©B3BlfiflK**«aE£ft&Btt 

s«sj!iagg©sfis**-r^n ^0t*s. 
[017] *me>m 3 idKflfcfi>*« SEtBtMBtt 

SBSffii!BB©SB**f 7ci y*BT**. 
[018] *»ti®B4&ftfllc*feSgE£B««tt 
t BBMag«©3S&£*-r 7n y y 0T&S. 

[019] *%m<»m4mmw\zfrftz>ttm®mtt 

[02 0] *BB©B5£ftftK*»«SE4flMIBti' 

*i* «»saB©»«*jRT:/n ? *ar**. 

[02 1] #£lpl©B5£BBfc*^SiiEB&*Bti- 



(20) #M¥8-4458 1 

[02 2] *nH0*6!dMI&»«aB{MmEtt 
t1»««!ia^B©llgS*Sf^D y y 0T?<&S. 
[0 2 3] *£«©B6£ftflC**«iE£BBBft 

[02 4] *£9i®£7gjEfl£**«aE£BttBft 
tit ^8iaSB©SSS£^-r^n y 

[0 2 5] *£B©g7£ttfflc**«liEe&BBtt 
eBBBB^BOWBiw-r^OyirH-e**. 

[02 6] *ft!8®£8£ftflfc**«aBBB&tttt 
iO *«NIB«BBOB»**f^DyjrHTr*-6. 

[02 7] #3891088 £«WK*^SgEB&«Btt 
SB SMaSB©BS?*^f^n y #B"?B«. 

[028] *9m®*9jiaMic*»«BBmmMt 

*BB«iB»0K»*3R1-yny^HTr*4. 

[0 2 9] *3B9i©B9B«BlC#a>*iEB««B# 
#B SffiaSB©H65S^T^n y y BTifeS. 

[0 3 0] *ftH®B9£ttfflC**«iB£B&Bti' 
tBBJ5aSB©S8?S^-r^n y y 0T&*. 

[031] BEimtttteft«»BttBtti%-r7o? 

20 £BT<&*. 

[bbokr] 

1 Badass 
ia Wimm&mm 

2 ^B^ajsass 

3 x-*bb#« 

4 PlSfctiJ^g: 

5 mm®. 

6 BB&aBS 

7 TBftBfti&S* 
30 7 A BaB^ss 

7B ^BBaB^SB 

8 BBfcx-^BIM* 

9 BBBtb^a 

10 BBMAKBBNM 

11 wm&r-9mm. 

12 BBjfcfB 

13 Baasaes 
i4. mmmmm 

2 0 7-f?D^nt?t (RM»m 8BSJI: 

2 1 BBBtumB (B#Bta*B) 

2 2 BBfiSx-*#JtBB CWUMJ^aMSSB^B) 

2 3 7979 

2 4 3V>HBWBB 

2 5 

2 5A &Wz.)Vr-1h 

26 DSP6B£:UT©FPGA 

2 7 DMA3>hD-yi:L/T©FPGA 

2 8 ^-f7tLT©FPGA 

50 2 9 7979m 
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8-44 5 8 1 
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30 
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1 0 0 
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1 0 1 
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1 0 2 
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1 0 3 
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1 0 4 




3 7 
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3 8 






1 1 1 




4 0 




10 


1 1 2, 


114, 115, 1 1 7A, 11 


4 1 






a (na&a&) 


42 


U -fey FAX 




1 1 3 




43 


DV/RVAX 




m 




5 2 






1 1 6 




57 






1 1 6 A m8fe)Vr—7)V 


5 8 






1 1 8 


DPR 


5 9 






1 1 9 




6 1 






120 




6 2 






1 2 1 




6 3 




20 


1 2 2 




64 






1 2 3 


DV/RV/tX-f >^-7x^fX 


6 5- 


-1-65-8 *«I§K 




130 


mm 


7 1 
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1 3 1 




7 2 


mm® 




1 32 
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1 3 3, 


1 3 4 H*ES>;i-;i> 


7 5- 
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1 3 5 


na/tx 


8 1 


tits^asgp 




1 3 6 


i&a-fe;u 


82 






1 4 1 




84 


TiHHIM 




142 




8 5- 
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30 


1 4 3-1 48 mm^yzL-JV 


9 1 






1 4 9 




9 2, 


97 mt^k 




15 0, 
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93 
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1 5 2 
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95 
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(22) 



#H¥8-44 5 8 1 



[HI] 



[02] 



1 f 1 

—It 1 <(— 


gSOB j 
HOBO f 


□ con 

DOBO 
— DOOO 
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DDDO 

eoDB 



5= 
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2 




4« 



•HP 



<1A 



(b) 




ims) 

(a) 



^34 





34 
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(23) 



&!¥8-4 4 5 8 1 



[03] 

70 



[010] 



5 



A 1 I 

_i ^ sa 

* * K 

ih «* tf 



< 

to 



















CL 






<A 






Q 


V) 
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(0) 



(b) 




112 3 ^« 9 tUTft tLTfl 

FPOA FPGA FPGA 
73* H5 H7A 1176 




ittfc "™ 

^g* H7A 117B 



MPU 0SP*P 

FPGA fpga FPGA 
H4 H7A 



II 1] 



[13] 
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FPGA ttTO FPGA FPGA FPGA 

H2 FPGA H7A 11 7B 
114 
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ffllnS DSP^DMA§P 
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FPGA FPGA 
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[H4] 



Affile ^5&e#A»ftft4 tJMRM-S 
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59 
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-44 5 8 1 



r 1 



A2^ 



A3^ 




, YES 

FPGA n»at«-r-7IHlJ 



A13 



A14 



NO. 



YES 



FPGAt|;t-/+T3 



A17 
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®BB¥8-4 4 5 8 1 




1| nOQDD 
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BUS| 
l/F 



123 

— 1 rH5 S 

tew? " 
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□ □□□□c3aaa 
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RV 
BUS] 
l/F 
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ftffi¥8-4 4 5 8 1 



II 5] 



61 
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£ FPGA flkffl tll/r^l 68 



B9 



FP6A!CS9LT.1^JB>^ no 
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